The formation of hydrogen peroxide during the oxidation of reduced nicotinamide adenine dinucleotide by cytochrome o from Vitreoscilla.
The formation of hydrogen peroxide during the oxidation of NADH by purified preparations of cytochrome o has been demonstrated by employing three independent methods: polarographic, colorimetric, and fluorometric. The first two methods were used to assay for the accumulation of hydrogen peroxide and showed that hydrogen peroxide did accumulate as a product, but only about 30% of the oxygen consumed or 15 to 20% of the NADH oxidized was recoverable as hydrogen peroxide. This lack of 1:1 stoichiometry was not due to residual catalase activity in these preparations which could be eliminated by freeze-thawing. Thus, hydrogen peroxide may not be the sole or primary product of the NADH-cytochrome o oxidase reaction. The fluorometric assay could be coupled directly to the NADH-cytochrome o oxidase reaction in one medium, and this method showed that hydrogen peroxide was generated continuously from the beginning of the reaction in a 1:1 stoichiometry, hydrogen peroxide generated to NADH oxidized. This result suggests that hydrogen peroxide is an intermediate that can be trapped efficiently under the conditions of the fluorometric assay, whereas under the conditions of the first two assays most of the hydrogen peroxide generated undergoes further reaction. Exogenously added FAD or FMN increased the percentage of hydrogen peroxide that accumulated in the NADHcytochrome o oxidase reaction. Flavin is believed to act on the reductase side of cytochrome o so the increased percentage of hydrogen peroxide is not likely to result from the direct reaction of reduced flavin with oxygen.